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;^ h^*?lJcS-^#BI»*l€$nTV^5^<5^/I^:J^ • y (Bacillus subtil 

^^?>cOB^f|l<^f^ffltcS<5< r i:i4?ftl|-efc5o {EL. ±fE 1) ~4) 
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^(Dm&w-i^mmmMii. ±fB#e<^ffl3^f^*5v>-c, v^^<om&ni^msi^^M 

• Xt''?^ y ;^M2 - 4«c«. 1 9 9 9^5.^ 1 2 HtCFERM P- 
1 7 3 8 B*B<^iiia^li«XSi6fit#rK^1«»X^XIK««J«F^^ (*> 

-C* : 0*:@3^ttc®-:J< «m JK 1 - l - 3) {-«it$*t. 2 0 0 0^5^ 1 1 0 
PERM B P- 7 1 5 L-C. h^#^J-S<5< HBR^iet::^ 
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^pt, 0. 7 %<o y >'Ss2 * y 0. i %co y i * y a. o. 0 5% 

rro^ifiSrS O 0mL^<O«P77;^='(w 1 0 OmLAtlT, \ 2 CT?20 

3 0° cT-4 0 ^ra<^SM^«^tf-ofco 7 7 ;^ ='<p«aiifi?srig 

±iaft»5lia[{-0>'^'C, fD E AE-fe 7 r o^.^ C L 6 B J tO*7A^ci-^h 

r t S:«tSLfco tr — GS.U«tf— HOIlIiDliSfittf 

5 w i: -hlB«?»ltlf5tt<4, ^rix-^ix^ccD^^feJc: Jco-CWjeuyt. 

T'nf'T — -Ifffitt : 1 mL<©0. 7 5 %<0 ?: * ■^-1' ( P H 7 . O). 
{CI mL<D\f—i7 Z7 7 if 3 l^mHSL^^M:^. 37° C 6 0 raoSJ&Srtf 5 
. -t©^, 2mL©0. 4 M b y i> n ag^^®?g^^*D L-r^mSfSSrf^Jfc^it 

5 m LOD 0 . 4 MJSI!?-^ h y '>J>^^MiC. ±ffiUfca8f$Sr 1 mLt^^U L. HIC 1 
mL<?D7*-y (3fi]3ti!4lil«) *ilP:tT, 37° C 2 0 ^J-ra^Sr S o 

V^T, 2mLCD0. 4M h y ^ n nglFg!j?S»rroaSJ!HI^{C 1 mLO^^^'i^a 
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zj^y-r-^mi^ : 0 . AmL<02. 5 = 9 V^^gf ( p H 7 . 5 ) {r 
0. 1 mLro7 9;J">3 ^l^lt5l^KS:*Px.x 3 0" C X' 3 O i^fBlnRJt^^n 0 o ^ 
(^m, 0. 5mL<7>0. 1 Mg^^^?«4ra^AP-t-5a ^ Wj^fK «ril'ij>^>ll(t UT ±f* 
*Sl#i-'5o r<D±ttf^O. lmLl-0. Q m-Ltryi^ =i:-l^fkWimW. (pHo) . 
0. 1 niLro^fb^X^fKS.U^2 mL(75^i-t :^^f^ ^ g^AP b T S^IItK t? 
2 O^J-pgJnfft-f S, *Sr^3!HI L-ClOmL^cLs 5 70n mTcOBRjtgf 

lHliU?KSr^ffl LT, m — <^a!l5£ISIf^Srtt 5 o 'tis. JilESfS^^^Tt-fci'^T 1 ^ 

T $ /^r^y-iffiltt :0. 8inL<^i3'<v':^-p-=Hi='T = y K^?^ ( 
0. 0 7 2%) KO. lMhy^«tif*S (pH7. O) triW^, MJiO. 2mL 
(Otf-^ 7 9:{">3 i^HUlXSCS-^inL"^^ 3 7" c-e6 o^)•ra®S^£:Sr^T5o 

ODl^. 2mL(7?0. 7 —^^^^^^^^ JfeV-C 2 m L O . 0 

6 o/„ p _ ^^1,7- * y . ^^^r/v-r t K«g*«*:aJx.5o ^ 1 O^J-^JC 5 
4 0 n m-COK)taf ^aS^ei-So WSIi:b-C> ^K^icfT- 5 ^J-PflAn^ftAQiaSr Ufc 

^^TtiiteVT 1 ^ffflJC 1 ^-f :^ n^/KOn^ ^ "Br S Sr 1 

o^IHllR^K^rov^T{4, a o o o ou F IBI (T ? =« 5 = ^ 

iSm. H3J:i^i-J:^{:i. p H 7 tt 5 4 o - 6 5 " c i ^ra 

m^mmi tPICafife<^Jt«l«r«- l O 0mLA*T.fc2 0;2|K(©«P7 7;^ = {-. * 
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v^r--tfStt« 1 1 . 0 u/mL. T/l':» y tt:?'ci7^T---^ffi<4l4 1 2. lu/ 
mL. =. 4 . 4u/niL, T ^ / ■-^7'^ ^-if f£<±« 0 . 48 

u /m L "Cfeofco 

Ji|E©m»3gS?*\) 1 9 O 0 m L *rT ^ ar^ttli*^ 5^:?- >'rw— h 

w^i^^^s 3 0 0 0) 05igi*fflv^-cift«6L, mmmmmfi^ 9 0ml. trntto ^<owt 

T — -tffS^tt ISOu/mL, =X7 -^ffS^ti 6 6. 4 u/mL. T 5 / ^ 

yt, ^ b-C 3 0" C, mmm2 5 O r p m. ii^fi2 0 L/3><??*#T^<^/W:^ 
^ (5>pi:$5-^a 1 3000) -eQOOmL {CjSiffi Ufc. ^ <?3^SS?e?4'fil^ 0 . 8 

y 143^13 9'T — -tf?g'l4*i 2 2 0 0 u/mL. = 7 y-^ — -^ffil^Ji^ 7 9 O u/mL 

-I'v'i g^5t9 pH 7 cDyav^T — -^?S1±-e2 0 0 mt^^Jp t J: 9 tc^ira L 

o^T — •tffil'l4-e2 0 0*fi[^i!)Pi:/<cS J: 5 l-l^aoL/c. JEir, • XT' 

) :^ig^7t>?pH7 co:ro 7^T--^?g14t? 200 mi^L^M t^£^ 
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^^S2 6 0 0 0) . ^hi^'D-AC (^^^41 2 3 0 0) . hy:7'v'>^>'t 
fcf^_ 6 5 0 0) Rl^^<'y h 9 1 4 5 O ) Ufco 

<^>aS;£ie*S:E4 (b) tc, T'OT^T — •eNlrov^-C<0i|ii^^*S:ia4 (c) 

|g|4 (b) &Xim4 (c) J: "9 J; ^ l::. t'o nf-5.t;«:?'o T--tf 

NiZ^i>'^m^:^^ KIC{±. 1 0 0 0®~ 1 0 0 O O <DM6^^A'<y'f- 

^A^zff-]f (X) <?3(a5^^ a'<7'5=- K (Y) i^jtti-sfitfcx/Yji, v^rtLt 

*tj4a_h-e«>ofco 

13 4 (a) J: D^^d^S J: HJfi^jr^SW^^PJt:: J: Sii-*-^:^^ K 

f^^^gi o 0 0£ATroe:»^S-i::^^K*«:*:^«rii&«>fco LTSiJ-^a 

-<^^h' (X) <Z){&5^^*^r^ K (Y) {^Jti-SSttX/YttO. 7aTT?*) 

oT, 04 (b) &t;«ia4 (c) <D^^t iimm^£M^i: 7jkl.it ^ 

ciiffi«»i5 : Mmmmx'(osmfii&^'f-ftm:f3'\ 

-i" :^ 1 gSfc!9 p H 7<^7°n7^T--lffgi4-C-2 0 0 ^-ffii^AP t ^J^ S <£ 9t-^i)DL 
JtlStSitM t t-T . T>^>'^— ^''l'^ • ^ y ( Aspergillus oryzae ) 

:«>-e-f>'igSfc9pH7 <z>7'o7^T--SS<4-C2 0 O^iiL^mtfJ:^ i: 5 twSs 
JPLTt, m6ro»fgS6JP?K«r4 5' C -C^ix^tt 1 7 l^ffl^flfE 
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(a) (c, P60' cic:*5tt5^ft?o«^<OtlI^i^mS:EI 5 (b) (c^i-, 

A{c Kt::«i^ 1^5 (c) X *) m ht^ti: 2: t> iz. 4 

SAfottSo L*»U05 (d) lcB€>*t5 J: 5 ic. 6 0° c {r*5tt 5 ^^K^ii-e- 
— S5 (a) S.t/ia 5 (b) <t "9 i 9 J-^ ^li£^aj(c#S^^SiJ(ci; 
5 K-ct±. 6 0° CJc:i3»t5^«<o«^tc t 4 5° Cizi5if^^m<D 

, 5 5° C£X± im^fi. 6 0' c) -e<^xS«S}4Soriii: jfe^c :^ 

mjfi©5^«t:'cSSeK-efe5^-«ffi m) r^3.-75^-/oRj 100 
1 0 0 OniL<?5?ic{i^«Ufco ro^jS{:iatfia r:ri3 uif— J r:/n7^ 

T — -^Aj 1 gSr^3!jpU-C. 5 0" CTl 7 ^IfflO^^IRlCSrfTo ft:. ^(D^ 

1 0 0mLO;K{c!BiBL, ftiiaSiai*«J 1 -C#fca»3jJ«E 6 m L 4r^*P LT, 5 0 

" CXI 7mm(r>^mR}t^i:ff^fc. 
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?fe{xis-g-i^^r2 0 g-rot-^>«riuTfie?i^u, 3 0° c x 4 m^<D 2 ^^m^n 

iMI&m 1 0 : /^x^JKjg] 

1 0 0 g <^/h^i|». 5 0g<^«»«S. 2 0g«);fem. 4 0 g 3 — h — i^^a 
2k 6 9 0 m L 2: 1 -C'lilK L fcm** «E 5 0 m L Sr j8SAP UT . 2 7-29° 

c-ejsiR9 *=fTofc„ ^ LT 3 o5>ra«) 1 »:«B¥«ii. 4 5 o g -rotc^^sa 

3 0^^(75 2i)i:%^SrtTofc„ ^tL^^^<>'^-:^iZ7^tl. 2 3 0° C'e2 55J- 
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